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MI LITAR}’ SPECIFICATION

INSULATING COMPOUND, ELECTRICAL

(FOR C0A7TNG PRIXTED CIRCUIT ASSEMBLIES)

This s~cdlcat)tin ]s a pproved Jor us? by all Depart -—- -—. — .—
ments and Agenc)es of the Deparlmenl of Defense.-—

1. SCOPE

1.1 Scope. ‘I%!s specif]callon covers conformal coatings which are suitable for application [o
printed c~rcu]t assembles by d]ppmg, brushing, spraying, or vacuum deposition.

1.2 Classiflcalion. This speciflcat~on t-ovcrs the follow]ng types of conforms] coatings (see 6.1
and 6.27:

Type AR - Acryl]c resin
Type ER - Epoxy rem
Type SR - Slllcone res]n
Type UR - Polyurethane resin
Type XY - Paraxyiylene 1,

2. APPLICABLE DOCUMENTS

2.1 The following documents. of the Issue m effect on Ihc date of ~nvltation for b)ds, or requesl
for proposal, form a part of ttus sperlf~rat]on to the extent specdled here]n.

SPECiHCATIONS

FEDERAL

-~-s-571 - !$oIder. T]n Alloy. Tin- I ead Alloy: and Lead Alloy.
TT-I-735 - ]SOJ1l’O~sl Alcohol.
PPP-C-96 - Cans. Metal, 28 Gage and Llghler.
PPP-C-300 - Chern]cal. Liquid. Packaging and Parking oJ.
PPP-D-729 - Drum. Metal, 55-Gallon (for Shipmtwt of NOnrOrrlJs}vo” Ma Irr Ia l).
PPP-P-704 - Pail, Shipping, See] (1 through 12 Gallon).

MILITARY

MIL-P” 13949 - Plastic Sheet, Lamtnatcd, Metal-Clad (for Prlnled Wlrlng).
MIL-F- 14256 - Flux, SuMerlng, L]quid (Rosin Base).
MXL-R- 39008 ‘4 - Resistor. Futed, Composition (lnsuiated), Established Relmbll]ty,

~yh? RCR05.
MIL-C-45662 - Calibration System Requirements.
MI L-R-55182 ‘7 - Resistors, Fixed. Film. Established Relmb~llty. Style RNRSO.
MIL-C-81302 - C}eanmg Compound, Solvent, Tr]chlorotrifluoroc[ hane.

— —-— —-

1’ This type coating is controlled by a proprietary process. Patents and explrat]on dates are as

foliou’s:
U.S. 3, 221,068 - 30 November 1982
U.S. 3.342,754 - 19 September 1981
U. S. 3.288.728 - 29 November 1983

The Government does not have u roya)!y irce Ilrense.

FSC 5970
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STANDARDS

FEDERAL

FED- STD-141 -

FED- STD-406 .

MILITARY

MI L- STD-129 -
MIL-STD-202 -
MIL-STD-275 -

Pzlnl. I’arrtlsh, Lacquer and Related Mater ja!s. Methods of Inspection,
Sampllng. and Testing.

Piast]rs. Mclhcds 01 Testing.

Marking for Shipment and Storage.
Test Methods ior Electronic and Elect r]cal Component Parts.
Pr]med W]r]n~ for Elect rcm]c Equipment,

(Copies of speclflcat]ons. standards, draw]ngs. and publications requ]red by suppl]ers m ccm -
nect]on with spec IfIc procurement funrtlons should be obtalnecf from lht procur~ng act]vity l~r as
d]rt’cted by [ht’ contrartin~ of f]cer. }

2..2 Other pubbcat]ons. The followlng documents form a part of th]~ speclflcatjon tot he exten!
speci. f]ecf herein. Unless utherw; se lndlcated. the IssutI In effecl on the date of Invitation for bids
or requesl [or proposal. shall apply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM J—.. .—-. .—..

1916 Rate S[reet, Ph:lacfciphia, Pa. 19103. )

3. i? EQU!f+ EMENTS

3.1 C&allf]{at]on. Tht c’oal]ng mulerlals furnished under th}s sprciflratlori shall be products-—-— .—
which are quitllf}ecf for IIstlng on the appllcablr qual]fled products 1]s[ al the time set for opening
bids (see 4. :J and 6. 3).

3,2 Materials. Tht’ nullrr~als shall bc free [r(~n~ de)e(er]ous substances and formulated with———

of

svnlhctlc rcslns, elas{on~crs. piasl~~’]zers. catalysts, and other ]ngredlents which meet [he require-
ments of th~s sp(”t’lficatiun. Tht} malermls shall b(’ (iuorescenl fur cxam}natlon by u)tra vtolet
]Ilumlnat]on and shall mcc’1 the requlrement:i spcrd)ed t)t’rein. A(’reptance or approval of any con-
slttuenl m~terlal shall not tx l-onstruccf as a ~u;lr;in[~ O( [he afccptan(”c of !hc f!nish~ product.

3.2.1 Composite coa[;ng system. A con)positc coatlrig system under this spcr~flcalion shall be evalualed
as a slngie matcrlal. Primer and rm!)ng shall be prepared ;n acrordancr wtlh the suppl]er’s
recommendations. Prvcoatm~ surface trea[rntmts shalt be considered part of the l.oatlng system.
When tests arc made on panels, the entire coat~ng svstem shalt be tested.

3.3 Con~pa[lblllt~. The coatin~ mater]als shal] be suitable for application and use cm pr]nteci -
clrcuit assemblies and shall bf’ compatible w]th malorlals used thercm (ser 6. 2); the coatings shall
not cause deterioration of matcrla]s used in the print ed-clrcuil assemblies or components connected
thereon (see 6.1. 6).

3.4 Curing tlrne and temperature. When coat]ng materials are tested as specified in 4.8.1, the
material shall be cured to full hardness in the time and temperature recommended by the appller
(see 6.1 and 6. 2). Unless otherwise spectiled (see 6. 2), the cur]ng t~me st~all not exceed 4 hours
for type AR, 8 hours for type ER. and 24 hours for types SR and UR. Unless otherw~se specif]ed
(see 6. 2), the rurlng temperature shall not exceed 125’ C. ~pc XY coating 1s formed in the cured
sule by the vacuum deposition method.
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3.5 &pearance. When coating matertals  are tested as speck-fled  in 4.8.2. the coating shall be
smooth,  homoeous,  transparent. unplgmenled, and shall be free from bubbles, pmholes,  whitish
spots ,  blrstering,  wrlnkllng.  rracklng.  and p e e l i n g . The coating shall not mask or obliterate lhe
ldentrflcatlon  markmgs  on elertronlc componenls. The coating shall not  discolor the prlnted  con-
ductors and base malerials pr~atcr than rhe d;scolorattoG  caused by rondltlonmg  when uncoated.
The coating shall not corrode any metals being coated.

3. 6 Coating  thickness on test specJmens. When measured as SpeClfled in 4.6. 3, the coaling.- - - - - - _---
thickness for types AR, ER, and UR shall be 0.002 f 0.001 Inch. For type SFt,  the coatmg  thick-
ness shall 0.005 j 0.003 Inch. For type XY, the coatmg  thickness shall be 0.0006 f 0.0001 inch.

3.7 Fungus resistance. When coating materials are tested as specrfwd in 4.8.4, the cured film
shall resist the growth of fungi and shall have a rating of “0”.

3.8 Shelf life. When coating materlak are tested m accordance with 4.8.5, the appearance,
insulation resistance, and dlelectrlc wlthstandmg  voltage shall meet the requirements of 3.5, 3.9,
and 3.10, respectively.

3 .9  Lnsulation  reslstancf  . When coating materrals are tested as specified in 4.8.6, the average
of the insulation reisof all coated specimens  shall be a mlnimum  of 2, 500,000 megohms
(2.5 x IOx2 ohms), unAess otherwise specrfled. The tnsulation  resistance lor each coated specbmen
shall be not less thar. l.SOO,OOO megohms (1. 5 x lOI ohms), unless otherwIse  specified.

3 .  i0 Dleiectric wiihstanciln_t:  voitalle.  *“’w n e n  coat ing maler~als  are iesied as speciiied iii 4.8.7,
there shall be no drsruptJvescharge  evidenced by flashover (surface discharge),  sparkover (air
discharge), or breakdown {puncture discharge). The leakage rate shall not exceed 10 mlcroamperes.

3. 11 Q (resonance). W h e n  coa11ng  marcrrals are l~slcd as specLfi& rn 4.8.  8, the average p e r -
centage change in Q shall no1 exceed the values speclfled  below. The minimum  Q value for un-
coated type CF laminates (MIL-P-  13949) ar frequencies  of I. 50, and 100 megahertz (MHz) shall be
50, 70, and 70, resperttvely  tsec 6. 1. 8).

I I Mcasu remrnl
Conditioning I requcncy

Before and after
coating

3. I2 Thermal shock. When coaling malerlals arc Lesled  as specified in 4.0. 9, the appearance
and dielectric withstandlng  voltage shall meet the requlrcments  of 3.5 and 3.10,respectrveip.

3.13 Moisture resistance. When coating malerlals are tested as specified I?~ 4.8.10,  the appear-
ance and’bmc withstanding voltage shall meet the requirements  of 3. 5 and 3.10. respectively.
and the average of the InsUkilJOn  reslsrance of all roated  specimens  shall be a mmlmum  Of IO, 000
megohms (1.0 x 1010  ohms) for types AR, SR. UR, and XY; and 1, 000 megohms (1,O x 1 Og ohms)
for type ER. The insulation  resistance for each coated specimen shall be no! less t#an 5,000 meg-
ohms (5.0 x lo9 ohms) for types PAR, SR. UR, and XY, and 500 megohms (5.0 x 10 ohms) lor type
ER.

- -m _. .L . . I-. *XII--- --nt.-.r mcltoria\c  ~)TP  tested as snecifled  in 4 .8 .  II. there Shali  be lb0

NIL-STD-462D_ &yPNDIX
=- 1

I

sd sine wave measured from the DC level
re root of 2) to determine the RMS value
,tion envelope.

or other devices are determined by
If the instrumentation to signals with
and without modulation. For example, a
broadband field sensor can be determined
Insor in an unmodulated field and note- - _m _ . *. 1. .

amplitude of the modulat
is divided by 1.414 (squ
at the peak of the modul

Correction factors
evaluating the response
the same peak level with
correction factor for a
a8 follows. Place the sI
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3.15 ~drolyl]~ stab; l]ly. When coalln~ m~[er]ais arc Irs!t’d as spr(’died in 4.8.12, Iherc shall—. .-— ..-
I.w n{) evidence O( so(ltm~ng. chalking, bllslerlng. crarkmg, tacklncss. loss of adhesion, or
rcwrrs~on to ltquld state: Jnd lhv clarlt}) of the roatlng musl rrmatn sultablc for the viewing of
~drntl[lcatmn nmrking and rl~i~lr cdes used (o icicnt d! components t>~(’r whlrh [he coallng WIII be
appllt’d

3.16 Flam(L rrs]stancr. Whrn coatl])g nlalrr]nis Jrp tc%fd ns speclf led In 4.8.13, the coating. .._-
sh ail br self -cxttngu~shlng (Jr non-b urnlnx.

4. QUALf TY ASSURANCE P1’10VISIONS

401 Rcsponslbilily for ll~specllon. ‘Unless otherwise sperti Ied m the contract or purchase order.—.. . —
the suppi]cr ]s rcsponsibic lt~r the performance 0[ all mspect]on requirements as specified herein.
Except as ottmrwlsc speci[led m the contract or order, the suppller may us~ hls own or any other
facil)tles sultablc fur the pcrfurnmnrr of the mspr[tlon requlremen(s sl~(’c~lled herein, unless dis-
approved by Iho Government. The Government reserves the right to perform any of the inspections
set forth In the specti~catlrm where such mspectlons are deemed necessary to assure supplies and
scr~’1(.rs conform to prcscrjtmct requ]rcments.

4. 1.1 Tcs[ equ~pment and in~ectlon facllllles. Tesl and mea surlng equ~pment and respect Ion
iac~l]tles of su~f~clc~~ri~~, quality and q=ntlty 10 permi[ performance of the required ]nspec -
(Ion shall be established and maintained by the suppher. The establishment and maintenance of a
[.alibralion systenl to control the arrurary of the measuring and test ‘equipment shall be m act’or -
dance with MI L-C-45662.

4.2 Classd ~ra[]tm of InspectI(m. The lnspeutlons spcc I.—.

(;1) Mal(irmls ]nspec”llon (sin’ 4. 3).
(b) Q.mltilcailon lnspert)cm (sew 4. 5).
(c) Qallty codormancc inspertton (see 4. 6).

led herein are t)lass~fled as follows:

4.3 Matermls Inswxtl(m. Materials lnspertion shall cons]st of rrrt~f!r-at}on supported bY %’?ii -

iy]n~ data that tz~s used m iorn~u~i]n~ the coattng are in accordance w~th ‘1. 2, 3.2, and
3.2.1. The basic maler]al and the main sub~roup(s) shall be ldenldied for each componenl and
primer (eg. , polyurc[hane-po] yet her).

.

4.4 Inspection condlt]ons. Unless otherwls~ specified herein, all ]nspect]ons shall be performed...—
in acco=ancc with the test rondi[]ons specified In the *’GfiNE~AL REQUIF?EMENTS” of
MIL-STD-202.

4.5 @aiif]ciitlon ]nspeclion. Quallflcatlon inspection shall bc performed al a laboratory accept-
abl~ to=~ernmcnt (see 6. 3) on sanlple lots produced w]th equlpmen[ and procedures normally
used m production.

4. 5.1 Sample size. Coating materlais shall be furnished In sealed containers m sufficient
quantity to prepare 28 test specimens (see 4. 7) and tO perform the tests speeifi~ an table ~. The
test spcclmens sha Il be as follows: Four glass panels. 16 copper-clad laminate panels, four tin-
plated panels. and four copper-clad laminate strips. For type XY, because of the vacuum
deposition method of application, the material to be tested shall be furnished by the supplier as
coated board specimens.

4. 5.2 Inspertlon routine, The sample specimens shall be subjected to the inspections specified
m table I. The specimens shall be divided as specified in table I ior grmps I to VD irtclus]ve and
subjected, in the order shown, to the inspections for their particular group.

4. 5.3 Failures. One or more failures shall be cause for refusal to grant qualti]cation approval.



TABLE 1. G@Id ]catlon ~nsyectlon.———. . — .-

Group_ I—— .

Curing t]me and !en\perature - - -
~pparanc e ---------- . .

Coating Ihlckness . - - . . - . - -
Fungus res]stzmce - - - - - - - - -

!zUEL!J

SheU Me--------------
Appearance ----------- -
lnsulat~on resistance- - - - - - -
D~electr]c withstanding voltage -

Group 111

Q (resonance ) -----------
Thermal shock- . - - - - - - . - .

Appearance ----------- -
Dlele(-tr}c w]thstand~n~ vo]tag(’ -

Group J\’—.

Appearance ---------- ‘-
insulation reslsLanfe - - - - - - -
>,~~l~:~re re~:~t25Ce - - - - - - - -

Appearance ---------- --
lnsulatlon resistance - - - - - - -
Dtelectrlc w]lhstanciln~ voltage -

Flexibli~ty

Hydrolytic

Group V

---- ---- ---- -

Group VI

stablllty - - - - - - - -

Group VII

Flame resistance - - - - - - - - -

3.4
3.5
3,6
3,7

3.8
3.5
3.9
3.10

3,1s
3.12
3.5
3.10

3.5
3. g
3.13
3.5

(see 3. 13)
3.10

3.14

3,15

3.16

4. 8.1
4.8.2
4.8.3
4. 8.4

4. 8.5
4,8.2
4.8.6
4. 8.7

4. 6,8
4. 8.9
4. 8,2
4. 8.7

4. 0.2
4. 8.6
4,8.10
4. 8.2
4.8.6
4. 8.?

4.8.11

4.8.12

4.8.13

Number and type 0[ sample
UIIi IS III be lnspcctrd

4
(glass)

4
(figure 1)

4
(figure 1)

4
(Iq.rurr 1)

4
((111plalt-’)

4
(s1 rip)
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4.5$4 ~etentlon of quald)cat]on. To retain quaiif]cat~on, the supplier shall forward a report al
24-n]on[h ~nlervals 10 the qualdying act]v]ty. The qualdymg actmty shall establlsh the lnitlal
reporting dale. The report shall consist of

[a) A summary of the results of the tes(s performed for ]nspecllon of product for del~ve~,
~roups A and D. md)cating as a minimum [hr number of luts that have passed and
the number tha[ hav~ fa~led, The results of tests of all reworked lots shall be
ldenld]ed and at>rounted for.

(b] A summary of !he results of lesls performed for qualdlcat~on verdication inspection,
group C. ]nrlud]n~ the nu?nber and mode of Jallures, The summary shall include
results of all quallf]cat]on verification mspect]on tests performed and completed
dur~ng the 24-n~onth period. If the summary of the tes[ results Indicates nonconfor-
mance with speclflcat~on requ~remtmts, and corrective action acceptable to the
qualdylng 3ct1i’Ity has not been taken. act~on may be taken [o remove the falling pro-
duc[ from the quahfled produrts list.

Fa)lure tn suhmil the report wllhln 30 days after the end of each 24-month period may result ]n loss
of quaitf](.at]on for the produc[. In addition 10 the perlodlr wbnllssicm of mspecl)on data, if at any
time the inspert]rm data lnd~cates faliure of the qualdied product to meel the requirements of th]s
spectil{’al~~}n. [he supplier shall lmmed]ately (w]thln 24 hours) notify the quallfymg activity.

In ll~r e~ L’nt ti)aI no pruduc!Ion orcurred during the reporfmg period. a report shall be submitted
cert~fyl]lg thal [he COII IWIIY s(l II has the capab)llt]es and iaclht]es net’essary to produce the item,
1( during IW(I (’oIlsPculIv61 rcpor(mp periods [here has been no production, thr manufacturer may be
rc~u]rmf. ~1 Ihi’ d]scretlon (if the quallfvln~ actji’lt?f, [0 submit the product to Iestlng In accordance
w]lh I}](, qua] )[l( A!IOIT,lnsp(’rl)on requ]rcmml[s.

4.6. 1 lnq)e(l~on {Ii produ(t Ior dellverv. lnsper[~on of product fc]r dcllvcrv shall consist of—--- —-—.
groups A =nd-~.

4.6. 1, 1 Ins]}(?(’1][)]] 1o( , AJI mspcct]on 101 shall consist O( all containers 0[ coaling mater~als,
prr}ciul”c’d i r;nl the sam-; batch and olfered for ]nspect]on at one time.

4. 6.1.1.1 13;][rh, A b;ltt’h. :1s Iur as pract~cable,—— shall ccmslst 01 all coal:ng rnater}als, produced
by one (’m~tllwous }Jrmturtlon run or by a blend of two or more con[lnuous production runs.

TABLE 11. Group A irtspect]on,—-
r ..—

Requlrem%l – Method
Exan~lnatlon or lest paragraph paragraph

—.

Cu]’\n~ tImr and Iemperamre - - - - 3.4 4. 8.1
Appt)aranct ? ---------- --- 3.5 4.B.2
Coating thlckn~ss - - - - - - . - . - 3.6 4. 8.3

4.6.1.2. 1 ~_rnn~@a_n From each lot, one conta~ner of each lngred]ent necessary to form
Ihe cumpound shall be selected. From each of these containers. a sufflc~enf amount of the ingredi-
ents shall be taken for performance of [ests shown in LabJe 11.

I

f

I
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4. 6.1,2.2 Failures. U !h~ sample falls any lest, this shall be cause for re]ection of the lot,

4. 6.1.2.3 Re)ecled lots, U an Inspcctlon 101 IS rejected. the suppl)er may rework 11 tc) correc[
Ihr cit>ferts, . ‘-n~ c(-r~pn g’JI (h? dp[e~!lt’~ Um IS, and rCS’UbXnl: ffir rclnspc’c:i:lri, Such lets shall LiE
separate from new lots. and shall be clearly )dentd]ed as reinspected [u(s.

4. 6.1.3 Group B lnspec[~on. Grou~ B ~nspectlcm shall eonsisl cd the exanllnal!cm and tests speci -
f~ed m Lable DI. in the order shown. The sample spec]mens shall be prepared from coating
mater~als obtained from mspect~on iots wh]ch have passed group A Inspect Ion.

TABLE III. Group B lnspect]o~.
?

Requirement
Exammatjcm gr lest paragraph

Dtelectrlc wlLhstandmg voltage - - -
Q(reso~nce) ------------
Thermal shock ---------- --

Appearance ----------- --
D~electr]c withstanding voltage - -

Insulation resistance - - - - - - - -
Moisture resistance- - - - - - - - -

Appearance ----------- --
Insulation resistance- - - - - - - .
D]electrlc withstanding voltage - -

Fiexib~l~ty ----------- ---
Flame resistance - - - - - - - - - “

3.10
3.11
3.12
3.5
3.10
3.9
3.13
3.5

(see 3. 13)
3.10
3.14
3.16

Method
paragraph

4. 8.7
4. 8.8
4. 8.9
4. 8.2
4,8,7
4. 8.6
4,8.10
4. 8.2
4. 8.6
4. 8.7
4.8.1S
4.8.13

4,6. 1.3.1 &mplingp Ian. One container of each Ingreci]ent necessary to form the compound
shall be selected from the firsl production 10! and thence from one production lot In every 50 pro-
duction lots, or once each 12 months, whichever is less frequent. Frl}n~ each of these cuntiimers,
~ sufiicierti i$mouni of ihe ingreolenls shaii ix? taken for performance d tests shown m table 111..

4. 6.1.3,2 Failures, One or more failures shall-be cause ior rejection of [he lot. .
——

.
4. 6.1.3.3 Rejected lots. If an Inspect Ion lot is re]ected, the suppher may rework It to corrrrt the

defects, or screen out the defective units, and resubmit for re~nspect]on. Resubmitted lots sha I1
be inspected using tightened mspectlon. Such lots shall be separate from new lots, and shall be
cleariy Identified as reinspected lots.

4. 6.1.3.4 Dlsposlt~on of sample containers. Sample containers which have passed all the group
B inspection may be dehvered on the contract or purchase order, fl the Iot 1s accepted.

4. 6.2 ~alt-f~catlon verification inspection. Qualtf]cat~on vertilcatlon inspection shall consist of
group C. Except where the resmlts of these inspections show noncompliance with the appl~cable re-
qulrememls (see 4.6.2. I. 4), del~very of products wh~ch have passed groups A and B shall not be
delayed pending the results of this qualification verification inspection.

4. 6.2.1 Group C inspection, Group C ]nspect)on shall consist of the examinations and tests speci -
f}ed m table IV, ~n the order shown. Group C inspection shall be made on sample specimens pre-
pared from coating materials obtained from inspection lots wh]ch have passed groups A and B
inspections.

4. 6.2.1.1 Sampling plan. One container of each Ingredient necessary to form the compound
shall be selected once ]n each 24-month period. From each of these containers a Suff)c]ent amount
of the ingredients shall be taken for performance of the tests shown m table IV.

4. 6.2.1.2 Fa]lures. If there are one or.more failures, the ~mD]e s~]~ be considered (O have
—.

failed.

——

7
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4. 6.2.1.3 l)lspc)s~[]on 01 s:imp]e conta~ners. Sample containers wh]ch have passed all the group—.——c --— ..—.—
C Insperl )on mxy k- ck)l]verec! ~n the contract or purt’base order.

l?~qulrc’ment ‘ hlethocf
Examlnat\t)n or Iesl para~raph paragraph

Hvcirulyti[ stab]l!ly - - - - - - - - - 3.15 4.8.12
Shcllidc ------------ -- 3.8 4,8.5

Al)pe3r3JlC0 ---------- ---- 3.5 4. 8.2
Insulal]on resistance - - - - - - - - 3.9 4. 8.6
Dlekctrlc wilhstandln~ voltage - - 3.10 4. 8,7

Furq4ws resistance - - - - - - - - - - 3.16 4.8.13

4. 6.2.1.4 Nonronlp Iiancc. U a sample fails to pass group C lnsperljon, the suppller shall take
t’nrrecl}ve Uf’[ion w] the nmtermis or processes, or both, as warranted. and on all units 0[ product

4.6. 3 Inspec III.N)of prcpara(lull fur dcl:very. SamjIlv packages and packs and Ihe mspect]on of
Ihe preserva[](]i~ -}~arkag]l~g. pack]ng and marking for shipment w-id s[oragt shall be m accordance
with (he requ]remf ’n!s of PPP-C-300.

.
4. ‘i Preparation of spy’imens lor tcs[.— —..——

4.7. 1 Preparaflon prior !0 rua~.-...— — -

4. 7.1.1 Fi~!rt 1 lest ptit[erl~. The specimens shall be made from 2-ounce, single-sided, copper-
~v>c GF (F L,GFN062C2 OBIA) 11~accordance with MIL-P-13945. Fort.lact. gluss-epoxy kimlnnlc.

thr hycirolyt~t stabllllv tcsl nnlv. [he spec-]n~ens shall be plated with 60-40 tin-lead ]n accordance
\\~]!t~hIIL-STD-275. The I(IS[ pul[ern S.pec]n]cns shall be prepared as follows

(:1) Tllc prlllled (Irt”u]l pattern shall be etched In accordance with figure 1 and
~!] I.- P-l 3949. Afler mchlng, the test panels shall b{-’rleaned as follows:

(] ) ]n~n]crsr ]n tr]rh~~roethy]ene at room Iemperalure.
(2) Ury al roon) temperature.
(3 ~ Inllll(>rsc for 10 seconds m hydrochloric acid which has a specific gravltj+ of

]. 033 at 23” C (made by diluting I volume 0~ 1.180 SP~Clf~C gravity h@r~-
chlorjc acid wl!h 4 volumes of wafer).

(4) Rlnsc in dlstil)ed waler.
(5) Dry w~th clean alr of inert gas.

(b) Wire leads shall be inserted from the unclad side of the larrlinale and soldered lc}
the terminal pads of the test panels using solder, composition Sn63 or Sn60,
type S. or flux cored solder. type R or RMA. conforming to QQ-S-571.
SokkrinC flux shall conform to IVIL-F-14256 when type S sokler JS used. For the
hydrolytic stability test only. one resistor ty~ RCRC05GI 02 in accordance with
MIL-R-39008 4 and one resistor type RNR50 in accordance with MIL-R-55182 ‘7
shall be soldered to each of the test panels.

—
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,250
I

--
--f

- HOLE  .029t.003  DIA

INCHES
003

:005
.029
030

: 052
062

ho
. 125
* 150
. 18:
.250
.15

1.000
1.5
3.0

----.~50~  .005 DIA

hlM
. 08
.13
.74

76
1: 32
1.57
2.29
3.18
3.81
4. 75
6. 35

19.05
25.40
38. 1
76.2

H OL E  .032”,,003  DIA

NOTES:
1. Dlmenstons  are rn inches.
2. Metrrc  equivalents (to the nearest . 01 mm) nre given for general informatron

only andare  based upon 1 inch = 25.4 mm.

FTCURE  1. ‘Test mitt  I’rlr.
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(c) Once sokiered. th(] tes[ pnels shall bf’ cleaned cd all traces of rosin flux and other
contanlman!s by scrubbing m any of [he following solutions, dependent upon the
degree and type of contammat~on.

(1) Isopropyl alcohol (TT-I-’?35).
{2) hluture of 35 percent by wc]ght 01 isopropyl alcohol (TT-I-735) and 65 percent

by we]ght O( tr]chiorolrtiluormthw~e (MIL-C-81302).
(3) Mm~urc of 15 percent by weight of Isopropyl alcohol (TT-I-735) and 85 percent

by we~ght o{ Irichlorotrifluoroethane (MI L-C-81302).
(d) Test panels are then placed m a circulatmg-a~r oven for 1 hour at 123° z 2° C.

Room conditioning shalI be m accordance with 4.4.

4.7. 1,2 Strips, The specimens shall be made from 2-ounce, sin~le-sided, copper-clad, glass-
cpoxy lamlnale, type GF (FLGFN062C2~0Bl A) in acvurctance with MlL,- P- 13949. The test strips
shall be prepared as foIlows:

(a) All the cower sbll be etched from the 5-inch by O. 5-inch strip In accordance with
MIL-P-13949.

(b) Test strips shall then be placed in a circulating-a~r oven for 1 hour at 123° i2° C.
Room conddionmg shall be m accordance w~lh 4.4.

4. 7.1.3 Giass. Clear plate gIass shall be prepared m accordance with method 2021 of
FED-STD-341.

4,7. 1.4 T]n-plate. Tin plate paneis shaIl conform to method 2012 of FED- STD-141. Electro-
plated tin ls acceptable.

4.7.2 Coat]ng (see 3.2. 1). The c~ting shall be appiled tc~ the specimens (both s~cies and all
edges) and cured fur the t]me and temperature rrwommended by the suppltcr. Thickness shall be as
s~cifled in 3.6.

4.7.3 Number. The number of spec]m;ns rcqu~red shall be as specd]ed m table 1 and 4.5.1.

4.8 Methuds of examinations and tests.——

4. 8.1 Curing time and temperature (see 3.3). Coatln~ materials shall be tested under the appli-
cable conditions m accordance with method 4061 of FED- STD-141.

4.8.2 pearance (see 3. 5). Appearance shall be observed visually with the aid of a 10-power
magnification viewer under ultra -vlolel llluminat]on. Normal or corrected 20,~20 vtsicm shall be
USA to examme for bubbles. The coating rnaterlal shall b~ exammed for evdence of pinholes,
whitish spots, bllstermg, wrmkl.mg, cracking, peeling, masking or obhteratlon of identification
markings, discoloral]on of printed conductors and base materials, and corrosion.

4. 8.3 Coating thickness (see 3. 6). The coating thickness shall be measured using the glass
panels specified In 4.7.1.3. Thickness shaIl be measured ~n accordance with method 6183 of
FED-STD-141, or by any m~crometer or indicator accurate to O. 0005 inch. For type XY, the thick-
ness shall be measured optically.

4.8.4 Fungus resistance (see 3. 7). The fungus res~stanre of the cured film shall be determined
m accordance with NW’fVl G-21. !$$c]mens shall. be prepared by curing coatings on clean glass
panels apprommately 1-1 ~2 inches square. Exposure shall be for 28 days.

4. 8.5 Shelf life (see 3. 8). The container of coatings (one and two components) shall be stored at
a temperature of 25” is ~ for 6 months. Specimens shall be prepared using this stored material
asspectfied m4.7. l.land 4.7.2. These specimens shalI be tested in accordance with 4.8.2, 4.8.6,
and 4.8.7.

10
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4.8, 6 Insulation resistance (see 2. 9). The’ t’oat]ng materials shall be measured In accordance.—— -
with method 302, lest cond It IoJ) 13, o! MI L-sTD-202. All lest rneaSuremt’nts shali be made on a
me~ohn] br~dge after an rlertrdit ~t]{m tlmr of 1 mlnule, using the panels spectiled ~n 4.7.1.1.

4. 8.7 Dielectrl( withstanding vultage (se{ 3. 10). Th(, ruatlng malcr~als s+all be tested m acror -—.——
dance with method 301 of MI L- STD-202. All eicrlr]cal measurements on thr coated panels shall be
made using a lesl vohgc d 1.500 vnlts, alternating current, rod mean square, a! 60 hertz (Hz).
The leakage curren[ sha Il be measured.

4.8.8 Q (resonance) (see 3. 11). Measurements madv to dt?lermme percentage chimge in Q shall
be performed on a br]dge or ot~r ]nstrumcnt capable of prov]dmg reproduc~ble readings to wlthm
1 percent. A bridge shall bc used as refrrec. The Q t)f the test panels shall b measured at 1, 50,
and 100 MHz beiore coating and the values averaged. The coat:ng matcrml shaIl then be appkd 10
the test panels as specified In 4.7.1.1. The Q of the (boated test panels sha 11 be measured and the
values averaged at 1, 50, and 100 MHz and again after ]mrncrslon m dist]lied water for a period of
24 +2, -O hours at a temp~rature of 23 ~2° C. All lests SIMU be compieled wllhin a period of 5 .
hours after removing the specimens from the water at the conditions specified in 4.4.
The procedure for using the Q-reeler shall be as follows:

(a) Resonate, without any Iesl panel, the Q- met et- specifwct in ASTM D 150 resonance-
r;se method. and record voltmeter reading Q1 and capacitance reacting Cl.

(b) With tes[ panel (’unnt]ctt’d 11]parallel to Q rlrcult, resona[c the Q- meter and record
voltmeter reading ~ and uapaclhtnce rcadmg C2. It slmuld kw noted what measure-
ment leads should be of equal leng!h and as short as practicable to reduce lead
Inductance when performing these n~easurrmrnts.

(c) Calrulal P Ihr Q of Ihr rnaiect and un(’tmlefi trs[ pan~l us fIJllrJws

4. 8.9 Thermal sttock (see 3. 12}. The coatJrw malprla)s shall b{>Iesled in arrnrdanr~ wl?h
method 107 of MIL-S7’D-202. The fo)low}ng dctalls shall apply:

(a) Test cond}tlon let{er - B-2 (C-2 for type SR only].
(b) Examinations after test - After [Conditioning at 25° i 2° C and 50 1 5 ~rcent relative

humidity tor 24 hours, appearance and d]elcctrlr w~thsland]ng \’olcage shall be tested
as specif~ed in 4. 8.2 and 4.8.7, rCSPt?C(JVC]y.

4, 8. 10 Moisture resistance (see 3. 13). The roal)n~ n]aterials shall bc’ (vstmi )n :l{-f-l)rd;m[.e WIItI
‘T%e follow]ng exceptjon and detail shall uppiymethod 106 of MIL-STD-202.

(a) The low Iemperaturc and v]bratlon shall be omslled.
(b) Measurement dur]ng test - insulation res~stance nlensurvments shall be made durlf]g

step 5 oi the flrsl. fourth, seventh, and tenth cycles [when c(md]t}ons arr 65° C
and 90 to 95 percent rclatjvc humidity) of the moisture rcslstanrc tt?s! ryck.

(c) Examinat~ons after lest - Following step 6 of the final cycle of the molsiure resistance
test, the panels shall bc maintained at a temperature of 25° J 2° C and a relatl\)e
humldlty 50 i 5 percent, for a permd of 24 hours. alter which app@2rant’e, msutat~m
resjstame. and d~electrlr withstanding voltage shall be tested as speriiled in 4.8.2.
4.8.6. and 4.8.7, respectively.

4.8.11 Flexibility (see 3. 14), The panels shall be teslcd in acrordanre wllh melh(d 6221 nf
FED- STD-141. The mandrel diameter used in the test shall be 1 /8-]nrh.

4.8.12 Hvdrolyt]c stablhty (see 3. 15). One panel shall be maintained as it conLrol UI 25’ C and
50 percent relal]ve humidity. Three panels shall be sub)cwted In 120 days al 85” :1° C and 95 ~4
percent relatwe hum]d~ty. Exammat]on of the three panels shall be made as fc)ll(ws”

—_
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(a) After 28. 56, and 64 days. the panels shall be returned to 25°C and 5fl percent
relal~vr humldlty.  held for 2 hours and examined for degradation.

(b) After the 120 days agmg, the panels shall be held at 25” C and 50 percent relative
humrdltv  for an Bddltlonal  st\‘cn days prior tr-I +dxanlInatlon  and for tackmesb  rn
accordance wllh method  4061 (Dry-through for varnish. lar*quers  and enamels) of
FED-STD-141.

4.8. 13 Flame resrslanre (see 3. 16). The fla- - - -
with method 2021 of FED-STD-141.  CAt’TION.
hotd. since some materials may generate tox~(

.me re slstanw shall he determmed  in
This test shaEl  be performed under a

fumes or gases.

accordance
ventilated

3. PREPARATION FOR DELIVERY

5.1 Preparation  for dcllvery shall be m accordance with PPP-C-300. Level A unit containers
shall be lImited to pint. quart or gallon cans coJLforming  to type 1’. (*lass 2 of PPP-C-96: 5-gallon
palls cotiormmg  to PPP-P-704. type 11 or 55-gallon  drums conformlng  to PPP-D-729, type III as
sprctiled (see 6.2). Cans ccmformlng  to PPP-C-96 shaI1 bt exteriorly coated In accordance with
p lan P with the sldc scams stripped with a sultable c*orrosJon  reslstanl coatrng.  The I-galIon cans
and 5-gallon palls  for lcvcl  A unit packaclng  shall  be provided wrth galvanized  or protectively  coated
wlrc  handles. When the coating  matrr~al  t’onsists  of two components, each comp[~nent  shall be
~nd~viduallg  furnished 111 sufficrent  quantllles 1~1 prepare the t o t a l  3mounl  of thfl c*oallng SpeCrfied  Jn
thy contract or purchase nrdcr  (see 6.2).

5 .2 MarkmE. In ilddltlon IO any S~PCI~I  markmc  requlrcd by the cent rar’t or purchase order (see
G. 2). cG.h unit  and shlpplng  c.trr,tainer  shall  Lw niarked in accordance wllh  MIL-STD-129 and the
rc~quJrcn,cnls o f  fhc InlCrsta1f’  Cornn,erc*c C~>n~mtss~on. Markrnl:  shall ;~lsr~  Include the following:

SpccIf~catmn  nurnbc~r.
Manufacturer’s par1 number.
Manufacturer’s lo! or batch numhcr.
Name  of manufacturt~r.
:4.~nit~ ui  c.oni.rac*tor (11 other than thtl manufacturer) .
Date of n~anufac*ture (nlonth and ycnr).
Prtac*autJonary  h:uldlmg as foIlows:

CAUTION. AVOID INHALATION OF FUMES OR EXCESSIVE SKIN CONTACT.
KEEP AWAY FROM FACE AND EYES.
WORK IN A WELL-VENTlLATED  AREA.
CLEANSE SKIN REGULARLY WITH SOAP AtiD  WATER AFTER CONTACT

6. NOTES

6. 1 Intended use.

6.1. 1 Type AR. Acryllr rc’sln coating is intended for use where excellent electrIcal propertres
are required for a general purpose coating. This type of coating is irltcnded to be used as a brush.
spray, or dip-coat appllcatlon nn glass or paper epoxy L;dmmales.

6. 1.2 ‘Qpe ER.Epoxy  resin  coating  is i n t e n d e d  f o r  u s e  w h e r e  the b e s t  elertrlcal propert;ies a r e
required tar a general purpose roatmg. This type of coating  is intended Lo be used as a brush,
spray. or dip-coat  applrcatlon  on glass or paper epoxy Laminates.

6. 1. 3 Qpe SF?.Silicone resin coating IS I n t e n d e d  w h e r e  e x c e l l e n t  dlelectrlc  a n d  h i g h  a r c
resistance  properties are required.

6.1.4  Type UR. Polyurethane  resin coating 1s Intended for use where good reslsrance  to moisture
and abrasion  1s required.

12
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6. 1.5 ~pe XY. Paraxyiylene coatings are vacuum depmted polymers controlled by a
proprietary patent (see 1. 2). They may be applied m extremely thm films on printed circuit boards
having closely packed units.

6. 1,6 Operating temperature. These coatings are normally useiu! a{ temperatures up to 125” C
(200° C for type SR), but the useful IiJe of the deposited coating can be extended by reduc~ng the
operat]ng temperature. The effe~l of a hum)d environment ]s to reduce the useful ltie.

6. 1.7 Selection. The seiect~tm of coaling should be such that the curing process shall have no
harmful effects on the parts or materials coated. Cuatmgs covered by this specif]catlcm are not
su]table for use on boards fabricated from types GP, GR. GT. or GX (polytetra.f luoroethylene res~n)
lammates in accordance wxth MIL-P-13949 or from FEP-Fluorocarbon rnaterlal of MIL-P-27536.

6.1, 8 Q (resonance) mformatlon. The typ~cal Q for uncoated typ~ GF laminate at frequencies of
1, 50, and 100 megahertz (MHz) are 60, 80, and 85, respectively. It should be noted that when
boards are coated more than O. 0020-mch th]ckness, the Q factor begins 10 drop rapidly; coat~ng
thickness m range of O. 001- to O. 002-mch range gives maximum protection of the eiemr]cal
qualitles of the circuit.

6.2 Ordering data. Procurement documenls should specify the following:

(a) Tltie, number. and date of this spectiicat]on,
(b) ~~pe of coating required (see 1. 2).
(c) Compat~blllty required (see 3. 3).
(d) Cur]n~ time and temperalur+ (see 3 4)

(e) Spcclol mo~kin~, it required {See 5 .1].
{1) Sme of unit containers tsee 5.1 I.
(g) @~tlty Of ma~erlal rqulred {tee 5 !1

6.3 Qualification. With respect to produc[s rquir~ng qualdication, awards WIII be made cml}
for such products as have, pr~or to the tlm.e sel for opemng of b]ds, been tested and approved for
iit~i”uSi&l ill the quaiifieo prociucls IISL, whether or not such products have artually been so l]sted
by that date. The attention of the suppliers is called to this requlremen[, and manufacturers are
urged (o arrange to have the products that they propose to offer to the Federal Government . Iested
for qualification, m order that they may be ei~gibie 10 be awarded contracts or orders for the pro-
ducts covered by this speclflcat]on. The act]vity responsible for the qualif}ed products ilst IS the
Electronics Command, however, Information perta]nlng to qualification of products may be obtained
from the Defense Electronics Supply Center (DESC-E), DavLon, Oh]o 45444.

6. 3.1 Copies of SD-6. “’Provisions Governins Quallf]caticm”’ may be obtained upon apphcat!on to
Commanding Of f]cer, Naval Publication and Forms Center, 5801 Tabor Avenue, Ph~iadelphla+
Pennsylvania 19120.

6.4 Caution note. When the printed wiring assembly utilizes components made of brittle
materials (giass or ceramic}, such components shouid be protected. prior 10 coating. against
breakage by the conformal coating type covering the component with transparent, clean, thin, phanl
buffer material securely fitted, such as with heat shr~nkable sleeving, polyethylene terephtbaiate
covered by MIL-I-23053~7. The buffer material should co\~er the entire component and should not
extend over the component by more than O. 062 Inch ad should be compatible w]th the conforrnal
coating material. Aiso, these components should have stress rel]ev]ng bends m their leads and
should be so shaped that the leads remain straight for at least 0.060 inch from the part extremity
(mchdmg seal and weld) and the inside bend radius should be equal to or exceed the lead diameter.
Buffer mater~l may not be needed when types SR w XY me used
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6 .  5 Ventllatlon. Coatings  may conrain toxic SlJlVentS  and should be used with caution and in well---7
ventilated  areas, SuppIkers shall include a “H’arnlng”  on the label of containers of material which
may have a koxlc effect on using personnel.

6.6 Changes from prevrous  issue. Asterisks are not used In this revision  to ldentlfy  changes
with respect to the previous Lssue. due to the extens.Weness  of the changes.

Custod;ans:
Army - EL
Navy - EC
Air Force - 80

Review activitjes:
Army - EL. MU. SL
Navy - AS
Air Force - 17
DSA - GS
NSA - S2

Preparing actwity:
Army - EL

Agent:
DSA - ES

(Prolect  5970-0372)

User actjvit)Ps:
Army - AV. WC
Naq - MC. OS. SH
AIM Force -

14
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UIL-1-4605@C
AUEdUPltdl 6
8 liO~ER 1982

ANEtiDNEd7 5
3 April 1979

MILITARY SPECIF1CATION

IdSULATIUG COHPOUND, ELECYRICA1.
(FOR COATIN6 PRItiTEL) CiKCUIT AsSL14dLJES)

This amendment forus a part of Mflltary $pectff’c?tion MIL-I-46058C, dated
7 c)UIY 1972, and is approved for use by all departments ●nd Aye!ncies of
the Department of Defense.

PA6E 1

I*2: After Polyurethane resin, add “(fomerly type PUN)*.

● Footnote ~/e delete and substitute:

“~/ This type coating fs controlled Dy a proprietary process.
expiration dates are as follows:

U.S. 3,221,068 - 30 November 1982
U.S. 3,342,754 - 19 September 1984
U.S. 3,288,728 - 29 November 1983
U.S. 3$472,795 - 14 October 1986

The Government does not have a roya?ty free Ifcen$e.”

PAGE 2

* ~.~, ~~~~ ~: After fluorescent, ●dd ‘except types SR and XY”.

3.3, line 4: Delete “(see 6.1.6)” and substitute “(see 6,1.7).”

PAGE 3

3.5, delete and substitute:

Patents and

‘3.5 &pearance. When coating Raterlals are tested as spec~fied {n 4.B.2, the
coating shall be smooth, homo~eneous, tran$paf”e~t~ u~p~$~e~ted with no dYe
added. A colorless additive to ~apart fluorescence is allowed [see 3.2). The
coating shall be free from bubbles, p4nholes, whft~sll !spots, bllsterlng,
wrlnkllng, cracking, and peeling. The coatfng shall not ●ask or obliterate the
Identification markf??gs and color codes on electronic components. The coating
shall not discolor the prfnted conductors and base ●aterials greater than the
discoloration caused by conditioning when uncoated. The coating shall not
corrode any setals betng coated..

3.6, Itne 3: Delete “0.0006 *0.OWJ1 Inch” and substitute awfthtn the ra~ge Of
0.000S to 0.0020 Inch’.

3.11, delete second sentence and subsltute:

“The ●lnlmum Q value for uncoated type 6F \amlnates (141L-P-13949) at freq~encies
of 1 and 50 megahertz {MHz) shall be 50 and Tot respect~vely (see 6.1.8)~

3.11, Table, Conditioning column, Before and af~er coating: i)elete the followlng
values in last line ●100 MHZ. 9, 14, 12, 10, 11 .

3.11, Table, Condlt\oning column. Before and after fmiaersion: Delete the following
values tn last Ilne “1OO Mtiz, 7, 20, 16$ ~0* 7 s

lof4 FSC 5970
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PAGE 4

3.15, delete and substitute:

“3.15 Thermiil-huwidity agi When tested as specified In 4.8.12, the coating
naterfals shall meet the fo uing requirements:

3.15.1 Hydrolytic stabllit There shall be no evidence of reversion as
indicated by softening, cha ing, blistering, crackiny, tackiness, loss of
adhesion, or liquefaction.

3.15.2 Discoloration. The examin~tion shall aetermine legibility and distin-
guishability of dentification markings and color codes used to identify
parts. Conditioning shall not cause coatin~ discoloration greater tnan ~ny
discoloration of the control panel.”

Table 1, group Vi: Delete “tiydrolytic stability” and substitute “Thermal-humidtty
aging”.

4.6.1.3.2, delete and substitute:

‘4.6. 1.3.2 Failures. If one or more sample specimens fafl to pass group b
inspection, the lot shall be considered to have failed.’

Table IV: Delete ‘Hydrolytic stabtlity” and substitute “Therma~-humidity aqfng”-

Table lV, Fungus resistance: Delete “3.16” and “4.8.13” and substitute “3.7” and
“4.8.4”, respectively.

4.7.1.1, line 3: Delete “hydrolytic stability” and substitute “thermal-humfdlty
aging”.

4.7. A.l(a)(5): Delete “of” and substitute “or”.

4.7.l.l(b), last sentence, delete and substitute: ‘For the thermal -humfd~ty ●ging
test only, one resfstor in accordance with MIL-k-39008/4 and one resistor ~n
accordance with MIL-R-55182/7 shall be soldered to each of the test panels. (Color
code selected shall be ind~cated in the test report,)”

PA6E 9

FIGURE 1: Insert “1.5 s.06” dfmension for overall width and add ‘*.06’ tO]eranCe
to 3 inch-”length of test pattern.

4.8, title: Delete “examinations and tests” and subst~tute ‘examination and test”.

* 4.8.2, second Ifne: After fllumln?!tion, add ‘except types SR ~nd XY, which shall
be examined under normal light.”

—

4.8.3, line 4: Delete ‘Optically” and substitute “using any micrometer or
instrument accurate to 0.0001 inch or by an optical interference method”.
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PAGE 11

4.8.8, delete and substitute:

“4.8.8 Q (resonance) [see 3.11). Measurements ●ade to determine percentage
change in Q shall be performed on an instrument capable of producing repeatable
readings. In case of dispute regarding the values of change, & bridge havfng
an accuracy of ●1 percent shall be used as referee. Th~ Q of the test panels

shall be measured at 1 and 50 HHz before codtlny ●nd tile values averayed. The
coating material shall then be applied to the test p?nels as specified In
4.7.1.1. The Q of the coated test panels shall be ●easured ~nd the values
averaged at 1 and SO MHz and again after immersi~n In dfstflled water for a
period of 24 ‘2, -0 hours at a temperature of ZJ L *2-L. All tests shall De
completed within a period of 5 hours after removing the specimens ~ec~ffed in
4.4.”

4.8.8(b), Ifne 2: Delete ‘whittm and substitute ‘thd~w.

4.8.9(a): Delete ‘(C-2 for type SR only)”.

4.8.10: After first sentence, add “Polarizing voltage of luU volts, dc, shall be
applied during test.’

4.8.12, delete and substitute:

“4.8.12 Thernal-huwid~ty aging (see 3.15). One panel shall oe ●aintained as a
control at 25 C and 50 percent relative humidfty. Three panels shall bt
subjected to 120 days at 85-C *lVC and 95 *4 percent relative humid~ty, and
examined as follows (using normal or corrected 2ti/20 vision):

(a) Af~er 28, 56, and 84 days of exposure, the panels shall be returned to
25 C and 50 percent relative humidity and held for 2 hours. The
panels shall be examined following each exposure and then returned to
the chamber for continuation of COndltiQflfn~.

(b) After the 120-day aging period, the panels shall be returned to 25-C
and 50 percent relatfve humidfty and held for 7 days. The panels
shall be examined and compared w~th the control panel. The panels
shall also be tested for tackiness in accordance with method 4061
(dry-through for varnfsh, lacquers and enamels) of FLo-STU-141.”

PAGE 12

4.8.13, Ifne 2: Delete “FED-S7D-141” ●nd substitute “FED-STD-4UO”.

6.1.3, line 1: Following dielectric, add “strength”.

PAGE 13

6.1.8, delete first sentence and substitute:

“The typical Q for uncoated type GF Iamtnates at frequencies of 1 and 50
megahertz (MHz) are 60 ●nd 80, respectively.”

6.4, llne 3: Delete “type” and substitute “by”.

* 6,4, delete last sentence and substitute the followfng:

“Buffer material is not required when conformal coatfny types SR, XY, UR, and
AR are used. Buffer ●aterial should be required for type Eti, unless thermal
shock test data in accordance with MIL-STO-202, method 107, test condition 8-2
is furnished to substantiate that there is no stress crackfng of the component
or other adverse effects between the conformal coating and tne parts and other
materials used in a prfnted-wiring assembly.”

3
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* Concluding raaterial: Delete and substitute as printed in this ●wendment.

The margins of this amendment are ●a~ked with an asterisk to fndicate where changes
from the previous amenoment were made. This was done as a convenience only and the
Government assumes no Ifabilfty whatsoever fur ●ny inaccuracies in these
notations. Bidders and contractors are cautioned to evaluate the requirements of
this document based on the ●ntire content trrespectfve of the ●arginal notations
and relationship to the last previous amendment.

Custodians:
Army - CR
Navy - EC
Air Force - 17

Revfew acttvlt<es:
AraIy - AR, Ml
Navy - AS
Air Force - 99
DLA - ES
NSA - MS

User activities:
Arsy - AY
Havy - UC, 0s, SH

Preparing actfwity:
ArWjf - ER

(Project 597U-u576)

—

Agent:
DLA - ES
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HILITARY SPECIFICATIWl

NKWATING CONPOUND, ELECTRICAL
(FOR COATING PRINTED CIRCUIT ASSEMBLIES)

This amendment forms a part of HIL-I-46058C, dated
7 Ju\y 1972, and is approved for use by all Depart-
ments and Agencies of the Department of Defense.

PAGE 1

1.2: After Polyurethane resin, =ld “(formerly type PUR)”.

* Z.q; Delete “QQ-S-571 - SoLder, Tin Alloy, Tin-Lead Alloy, and Lead Alloy.” md substitute “CM-S-571 -
Sotder, Electronic (% to 48S°C).”

* 2.1: Delete “PPP-C-300 - Chemical,Liquid, Packagingand Packing of.” and substitute “PPP-C-2020 -
Chemicals, Liquid, Ory and paste: Packaging of.”

* 2.1: l)elete “PPP-D-~29 - Drum, Hetal, 55-Gallon (for Shipwnt of Noncorrosive Haterlal).” and
substitute “PPP-D-729 - Drums, Shipping and Storage, Steel, 55-Gallon {20$ Liters).”

— * 2.1: Delete “PPP-P-704 - Pail, Shipping, SteeL (1 through 12 GaLlon).” and substitute “PPP-P-704 -
PuiL, Metal: (Shipping, SteeL, 1 through 12 Gallon).”

* Z.q: DeLete “?!XL-P-13949 - Plastic Shet, Laminated, Hetal-CLad (for Printed Wiring).” and substitute
“lllL-S-13949/4 - Sheet, Printed Uiring Board, Laminated, Base Naterial GF (Mown E-Glass Reinforcement,
Hajority Difunctional Epoxy Resin, Flame Resistant, t4etaL-Chd or Unclad).”

* Z“q: DeLete “?IIL-c-45662” and substitute “tlIL-STD-4M62”

* 2,1: DeLete “IIIL-c-81302 - CLeaning Compound, SoLvent, TrichLorotrifLuoroethane.”

Footnote ~/, deLete and substitute:

“~/ This type coating is controlled by a proprietary process. Patents and ●xpiration dates are as
foLLous:

Us. 3,221,068 - 30Novesber 1982
Us. 3342,754 - 19 September ‘1984
U.S. 3288,728-29 November 1983
Us. 3472,795- 14 October 1986

The Government does not have a royalty free license.”

PAGE 2

* 2.1: Oetete “FED-STD-406 - Plastics, ?!ethods of testing.”

AHSC N/A Iofs
DISTRIBUTION STATEMENT A. Approved for pub~ic reiease;distribution is unLimlted.

FSC S970
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* 2.2: DeLete “D 150 - Methods of Test for AC Capacitance, Dielectric Constant and Loss Characteristics
of Electrical Insulating tksterials.” and substitute “0150 - Standard Test Hethod for A-C Loss
Characteristics and Permittivity (Dielectric Constant) of SoLid Electrical Insulating Materials.”

* 2.2: Delete “G 21 - Recommended Practice for Determining Resistance of Synthetic Polymeric Materials
to fungi.” and substitute “G21 - $tisndard Practice for Determining Resistance of Synthetic Polymeric
Materials to Fungi.”

* 2.2: Add the following new ASTM documents:

‘D635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of Self-
Supporting PLastics in a Horizontal Position.”

“D1OO5 - Standard Test Method for ?leasurement of Dry-Film Thickness of Organic Coatings Using
!iicrometers.”

3.2, tine3: After fluorescent,add “except types SRand XY”.

3.3, tine4: Detete “(see 6.1.6)” and substitute “(see 6.1.7).”

PAGE 3

3.5, detete and substitute:

“3.5 Appearance. Uhen coating materials are tested as specified in 4.8.2, the coating shalt be
smooth, homogeneous,, transparent, unpigmented with no dye added. A colorless additive to impart
fbJorescence is allowed (see 3.2). The coating sha~l be free from bubbles, pinhoLes, wh~tish spots,
blistering, wrinkling, cracking, and pee~ing. The coating sha~l not mask or obliterate the
identification markings and color codes on electronic components. The coating sha~l not discolor the
printed conductors and base materia~s greater than the discdoration caused by conditioning when
uncoated. The coating shall not cor~e any metals being coated.”

.

3.6, line3: Delete “0.0006 ~.0001 inch” and substitute “within the range of .~5 to .0020

* 3.11, second sentence, delete and substitute:

“l’he minimum O value for uncoated type GF base materials (MIL-S-13949/4) at frequencies of
megahertz (MHz) shall be 50 and 70, respectively (see 6.1.8).”

inch)”.

1 and 50

3.11, Tab~e, Conditioning coMsn, Before and after coating: Delete the fottowing vatues in Last Line “100
J’JM+z, 9, 14, 12./ 10 ,11”.

3.11, ?ab~e, Conditioning co~urnn, Before and after immersion: Delete the foLlowing values in last line
“ICMI fltiZ, 7, 20, 16, 70, 7“.

PAGE 4
3.15, delete and substitute:

“3.15 ThermaL-humidity aqing.—.-. When tested as specified in 4.8.12, the coating materia~s shall meet
the following requirements:

“3.15.1 Hydrolytic stability. There shall be no evider~ce of reversion as indicated by softening,
chalking, blistering, cracking, tackiness, loss of adhesion, or liquefaction.

* *’3.15.2 Discoloration. The examination sha~l determine legibility and distinguishability of
identification markings and color codes used to identify parts.”

* 4.1.q: Delete “tllL-C-45662” and substitute “MIL-STD-45662”.

PAGE 5

TA8LE I, Group VI: Delete “tiydrolytic stability” and substitute “Thermal-h~idity aging”. —-=.. . . . . .
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PAGE 7

* 4.6.1.3.1, first sentence. delete and substitute: “One container of each ingredient necessary to fcm the
compound shat~ be selected from one production lot

4.6.1.3.2, de~ete and substitute:

“4.6.1.3.2 FaiLures. If one or more sampies
be ccmidered to have failed.”

every 12 months.”

specimens fai~ to pass group B inspection,the lot sha[l

PAGE 8

TABLE IV: Delete “Hydrolytic stabitity” and substitute “Thermal-humidity aging”.

TABLE IV, Fungus resistance: Delete “3.16” end “4.8.13” and substitute “3.7” and “4.8.4”, respectively.

* 4.6.3: Delete “PPP-C-300” and substitute “PPP-C-2020”

* 4.7.1.1, line2: Delete “(FLGFN062C2 OBIA) in accordance with
with MIL-S-13949/4.”

4.7.1.1, line3: Delete “hydrolytic stability” and substitute

* 4.7.l.l(a), line 2: Delete “and MIL-P-13949”.

NIL-P-13949.” and substitute “in accordance

“thermal-humidity aging”.

—–.

* ~.7.~.~(a)(l): Delete “trichloroethyiene” and substitute “a suitable solvent normally used to clean
contaminants from printed wiring and terminal-board assemblies”.

4.7.l.l(a)(5): Delete “of” and substitute “or”.

4.7.l.l(b), last sentence, deLete and substitute: “For the thermal-huaidity aging test only, one resistor
in accordance with tllL-R-39008/4 and one resistor in accordance with HIL-R-55182/’7 sha~l be soldered to each
of the test panek. (Color code selected shall be indicated in the test report.)”

PAGE 9

FIGURE 1: Insert “1.5 *.06” dimension for overall width and add “*.06° tolerance to 3 inch-~ength of test
pattern.

PAGE 10

* 6.7.1.1(c), delete and substitute:

“(c) Once soldered, the test panels shall be cleaned of all traces of rosin f~ux and other
contaminants by scrubbing in suitable solvents normally used to clean contaminants from
printed wiring and terminal-board assemblies.”

* 4.7.1.1(c)(I), (2), and (3): Delete in their entirety.

* 4.7.7.2, line 2: Delete “(FLGFN062c2/CMIA)in accordancewith ML-P-13949” and substitute“in accordance
with tJIIL-S-13949/4”.

* 4.7.l.2(a), line 2:

4.8, title: Delete

4.8.2, second line:
light.”

Delete “in accordance with IIIL-P-13949”.

“examinations and tests” and substitute “examination and test”.

After illumination, add “except types SR and XY, which sha~l be examined under normal

* 4.8.3, seco~sentence: Delete “method 6183 of FED-STD-141”
“optically” and substitute “using any micrometer or instrument
interference method”.

and substitute “ASTM DIO05”.
accurate to .0001 inch or by

Line 4: Delete
an opticat

3
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PAGE 11

4.8.8, delete and substitute:

“4.8.8 Q {resononce) (see 3.11). Neesureaents made to deterdne percentage change in Q shall be
performed on an instrument capab~e of producing repeatable readings. Xn case of dispute regarding the
vaiues of change, a bridge having an accuracy of *I ~rcent shall be used as referee. The Clef the
test panet.s shall be measured at 1 and 50 NHz before coating and the values averaged. The coating
material shaLL then be appLied to the test psnels as specified in 4.7.l.fi. TheQof the coated test
panels shall be measured and the values averaged at 1 and 50MJiz and again a’fter iamersion in disti[led
water for a period of 24 +2, -O hours at ● temperature of 23°C S2°C. All tests shatl be c~let~
within e period of 5 hours after reswing the specimens specified in 4.4.”

4.8.8(b), tine 2: Delete “what” and substitute “that”.

4.8.9(a): Delete “(C-2 for type SR only)”.

4.8.10: After first sentence, add “Polarizing voltage of 100 volts, dc, shall be applied during test.”

4.8.12, deiqte and substttutc:

“4.8.12 Thermal-humidity a@na (see 3.15). One panel shall be maintainedas a controlat 25°c and 50
percent re~ativehumidity. Three paneb shalt be subjectedto 120 days at 85*c *IQC and 95 *4 percent
relativehumidity,and examinedas foltous (using normal or corrected 20/20 vision):

(a)

(b)

After 28, 56, and 84 days of exposure, the panels she~L be returned to 25”c and 50 percent re~ative
humidity and held for 2 hours. The panels shall be exutuined folkwing each exposure and then
returned to the chamber for continuation of conditioning.

After the 12(3-dmy aging period, the panels shall be returned to 25*C and 50 percent relative
humidity and held 7-days; The” panelg shall be examined and coapared uith the control panel. The
panels shalL abo be tested for tackiness in accordance with method 4061 (dry-through for varnish,
lacquers and enamels) of FED-STD-141.”

PAGE 12

* 4.8.~3, line 2: . Delete “method 202~ of FED-STD-141” awl substitute “ASTM D63S”.

* 4.8.13: End of paragraph, add “If the speciaen does not ignite on two attempts, it is judged as
nonburning by this test. The sample shall be judged as nonburning by this test when alt specimensdo not
burn. If a specimen does not burn to the 4-inch aark after the first or second ignition, it is judged aS
se(f-extinguishing by this test. The sample sha~l be judged as self-extinguishing by this test if more than
tuo of the test specimens tested are found to be self-extinguishing with the rest nonburning.”

* 5.1, Line ‘1: Delete “PPP-C-3(YY’ and substitute “PPP-C-2020”.

6.1.3, line 1: Following dielectric, add “strength”.

PAGE ’13

* 6.1.7, sec~ sentence, delete and substitute:

“Coating covered by this specification are not suitable for use
GP, GR, GT, GX, or GY (polytetrafLuoroethylene resin) laminates

6.1.8, first sentence, delete and substitute:

“The typicat Q for uncoated type GF Laminated at frequencies of
respectively.”

6.4, line3: Delete “type” and substitute “by”.

4

on boards fabricated from types
in accordance with tlIL-s-13949.”

f and 50 megahertz (MHz) ore 60 and 80,

—
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6.4, last sentence, delete and substitute the following:

“Buffer material is not required when conforaal coating types SR, X7, UR, and AR are used. Euffer
materia~ should be required for type Ef?, unless ther8aL shock test data in accordance with HIL-STD-202,
method 107, test condition 8-2 is furnished to substantiate that there is no stress cracking of the
componentor other adverse effects between the conformat coating and the parts and other aaterials used
in printed-wiring essesbly.”

Concluding material: Delete and substitute as printed in this amendment.

The margins of this amendment are marked with an asterisk to indicate where changes (additions,
modifications, corrections, deletions) from the previous amendment were made. This was done as a
convenience only and the Government assumes no Liability whatsoever for any inaccuracies in these notations.
Bidders and contractors are cautioned to evaluate the requirements of this document based on the entire
content irrespective of the en!wginal notations and relationship to the Last previous ●mendaemt.

CONCLUDINGMATERIAL

Custodians:
Army - ER
Havy - EC
Air Force - 85

Review activities:
_— Army - AR, III

Navy - AS
Air Force - 99
DLA - ES
NS

Preparing activity:
Army - El?

Agent:
DLA- ES

(Project 5970-1116)

User activities:
Army - AV
Navy - MC, OS, SH
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